Abstract. We examine the dynamics of return volatility, trading volume, and depth-in an intraday setting for a sample of actively traded NYSE and NASDAQ stocks. We show that depth is a useful intervening variable and mitigates the impact of trading activity on price volatility. Furthermore, depth is affected by the perception of prevailing information asymmetry between informed and uninformed traders. We demonstrate empirically that the NYSE supplies greater depth under conditions of high, perceived information asymmetry as compared to NASDAQ. NASDAQ makes up for this deficiency by its capability of managing large volume shocks without a major decline in depth.
Introduction
The association between trading activity and price volatility has been the subject of much research attention.
1 Trades are commonly dichotomized into liquidity-driven and informationdriven transactions. While liquidity-driven trades are a source of trading friction resulting in transitory price changes, information-driven trades convey information to other traders and result in permanent changes in stock prices. Thus the familiar Wall Street adage "it takes volume to move prices".
2 Other papers infer causality to run in the reverse direction from price volatility to trading activity owing to dealer inventory control behaviour.
3
Recent work has added a third dimension to this research by including depth. 4 Depth represents the proclivity of uninformed traders to supply liquidity. It is a useful intervening variable since it has the potential to mitigate the impact of trading activity on price volatility.
5
The provision of depth is affected by the perception of prevailing information asymmetry between informed and uninformed traders. An increase in trading activity causes depth to increase when trades are presumed to be non-informational. On the other hand, trades believed to be information-driven exacerbate the perceived information asymmetry and cause a reduction in depth. 6 In a similar vein, information-driven price volatility changes result in depth reduction, while non-informational changes result in an increase in depth.
7 In a nutshell, we have strong justification to expect bi-directional causality between the three variables of interest: trading activity, price volatility, and quoted depth. To our surprise, extant research has not yet incorporated all the interactions including the feedback effects involving volume, volatility, and depth in studies concerning U.S. equity markets.
8 Our study rectifies this lacuna.
We outline below our contribution to the literature. First, we examine the joint dynamics affecting trade-quote-depth in U.S. stock markets. Prior literature has largely focussed on probing only two variables at a time. We believe that we will gain additional insights by a joint investigation involving all three variables. A second contribution pertains to our attempt to develop predictions regarding the direction of impact of each predictor variable on the dependent variables. Furthermore, we classify the direction of impact depending on whether the change in predictor variable is driven by information or not. We find that our scheme provides a set of testable implications of the dynamics of the three variables of interest. Interestingly, certain ambiguities arise in our theoretical predictions. The first ambiguity concerns the impact of quote revisions on trades. The informational effect of a quote revision on trades is expected to be positive, while the non-informational effect is predicted to be negative. The net effect is uncertain. The net impact of trades on depth represents our second ambiguity. The informational impact is considered to be negative while the non-informational impact is expected to be positive. Finally the impact of quote revision on depth is also indeterminate as the informational impact is likely to be negative while the non-informational impact is predicted to be positive. We conduct empirical tests using transaction data from the NYSE and NASDAQ to resolve these ambiguities.
Empirical results show that the net impact of quote revisions on trades is positive in both the NYSE and NASDAQ stocks indicating that the informational effect dominates the noninformational effects such as inventory control. The net impact of trades on depth is negative on the NYSE, but positive on NASDAQ. Finally, the net impact of quote revisions on depth is positive on the NYSE while it is negative on NASDAQ. Apparently, the NYSE copes better with volatility shocks and provides a more liquid market as evidenced by greater depth.
As a third contribution, we investigate whether market structure has an effect on the observed trade-quote-depth dynamics. We show empirically that the NYSE provides better depth under situations of high, perceived information asymmetry as compared to NASDAQ. 9 NASDAQ compensates for this inadequacy by its capacity to handle large volume shocks without a significant deterioration in depth. As a final contribution, we address the issue of whether liquidity providers dynamically alter their strategies in response to changing conditions of information asymmetry. In particular, we determine whether they supply less liquidity fearing consequences of adverse selection during periods of high information asymmetry and augment the supply at other times.
We organize the rest of the paper as follows. In the next section, we outline related research and motivate our methodology. In Section 3, we describe our data and report empirical results. In the final section, we offer our concluding remarks.
